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(54) IMAGE FORMING METHOD AND APPARATUS THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent tiiat a liquid is pushed out of 
the emitting orifices of a printing head and air is drawn in when an 
atmosphere communication passage and a liquid supply passage are 
changed from a closed state to an open state. 
SOLUTION: In an image forming apparatus having supply passage 
opening and closing means 29, 30 capable of opening and closing the 
liquid supply passages 27, 28 allowing a printing head 23 emitting a 
liquid 15 to a printing medium to form an image to communicate with 
the tank 14 storing the liquid 15 supplied to the printing head 23, a 
communication passage opening and closing means 22 capable of 
opening and closing the atmosphere communication passage 21 
allowing the tank 14 to communicate with the atmosphere and an 
opening and closing means driving means for opening and closing the 
supply passage opening and closing means 29, 30 and the 

communication passage opening and closing means 22, the opening and closing means driving means has 
a differential means performing the changeover of the atmosphere communication passage 21 from a 
closed state to an open state by the communication passage opening and closing means 22 prior to the 
changeover of the liquid supply passages 27, 28 from a closed state to an open state by the supply 
passage opening and closing means 29, 30. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of forming an image in a print medium using the print head which 
carries out the regurgitation of the liquid supplied through a liquid supply path from a delivery 
from the tank by which atmospheric air and an atmospheric-air free passage way open for free 
passage were prepared. The image formation approach characterized by having the step which 
closes both said atmospheric-air free passage way and said liquid supply path, the step which 
opens said atmospheric-air free passage way first from this condition, and the step which opens 
said liquid supply path after opening said atmospheric-air free passage way wide. 
[Claim 2] The step which closes both said atmospheric-air free passage way and said liquid 
supply path is the image formation approach according to claim 1 characterized by performing at 
the time of the standby to which an image is not formed in said print medium, and power-source 
OFF. 

[Claim 3] Said liquid is the image formation approach according to claim 1 or 2 characterized by 
being the processing liquid for adjusting the print nature of ink or the ink to said print medium. 
[Claim 4] The supply path closing motion means which can open and close the liquid supply 
path which opens for free passage the tank which stored the liquid supplied to the print head and 
this print head for breathing out a liquid to a print medium and forming an image, The free 
passage way closing motion means which can open and close the atmospheric-air free passage 
way which opens said tank and atmospheric air for free passage, It is image formation equipment 
which has a closing motion means driving means for performing closing motion of these supply 
path closing motion means and a free passage way closing motion means. Said closing motion 
means driving means Image formation equipment characterized by having a differential means 
by which the switch in the open condition from the closed state of said atmospheric-air free 
passage way by said free passage way closing motion means is performed in advance of the 
switch in the open condition from the closed state of said liquid supply path by said supply path 
closing motion means. 

[Claim 5] Said differential means is image formation equipment according to claim 4 
characterized by using a cam. 

[Claim 6] The supply path closing motion means which can open and close the liquid supply 
path which opens for free passage the tank which stored the liquid supplied to the print head and 
this print head for breathing out a liquid to a print medium and forming an image, The 1st 
closing motion means driving means for opening and closing this supply path closing motion 
means. The free passage way closing motion means which can open and close the atmospheric- 
air free passage way which opens said tank and atmospheric air for free passage, It is image 
formation equipment which has the 2nd closing motion means driving means for opening and 
closing this free passage way closing motion means. So that the switch in the open condition 
from the closed state of said atmospheric-air free passage way by said free passage way closing 
motion means may be performed in advance of the switch in the open condition from the closed 
state of said liquid supply path by said supply path closing motion means Image formation 
equipment characterized by having further the control means which controls actuation of said 1st 
and 2nd closing motion means driving means. 

[Claim 7] Image formation equipment according to claim 6 characterized by said free passage 
way closing motion means and said 1st closing motion means driving means being tube pumps. 
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[Claim 8] Said print head is image formation equipment given in any of claim 4 to claim 7 
characterized by having the regurgitation energy generation section for carrying out the 
regurgitation of the liquid from said delivery they are. 

[Claim 9] Said regurgitation energy generation section is image formation equipment according 
to claim 8 characterized by having the electric thermal-conversion object which generates heat 
energy. 

[Claim 10] Said delivery of said print head is image formation equipment given in any of claim 4 
to claim 9 characterized by having continued and arranged to full [ of the print field of said print 
medium ] they are. 

\ I 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to the full line type printer using an 
Inkjet method about the image formation approach and its equipment, and is suitable. 
[0002] 

[Description of the Prior Art] Since a print head is non-contact to such a print medium, the ink 
jet printer which forms the image of a request of liquids, such as ink and processing liquid for 
adjusting the print nature of this ink, to print media, such as the delivery of an Inkjet head to 
discharge, paper, and a resin film or a textile metallurgy group, is excellent in silence, a print rate 
is quick, a high-density print is possible for it, is easy to colorize, and can mention the advantage 
of being able to miniaturize the whole equipment. 

[0003] The thing using the so-called full line type of the long picture which covered full [ of the 
image formation field of a print medixmi ], and arranged the delivery as one of such the Inkjet 
printers of Inkjet head is knovm. In this ftiU line type of Inkjet head As compared with the so- 
called thing of the serial type which a print head scans crosswise [ of a print medium ] Since the 
output rate of ink is early, the liquid stored by the tank At least two places. For example, it has 
become general to supply from the both-ends side of the common liquid room which met in the 
array direction of a delivery, and the closing motion valve for controlling the feeding and 
discarding of the liquid to an Inkjet head is infixed in these supply path, respectively. Moreover, 
atmospheric air and an atmospheric-air free passage way open for free passage are formed in the 
tank which stores a liquid, and the free passage way closing motion valve for controlling 
evaporation of unnecessary moisture from a tank is infixed in it on this atmospheric-air free 
passage way so that it may take to supply a liquid to an Inkjet head from a tank, the inside of a 
tank may serve as negative pressure and supply of the ink to an ink jet head may not be 
prevented from a tank. 

[0004] The outline structure in the clausilium condition of this conventional closing motion 
valve is shown in drawing 10 , and the outline structure in the valve-opening condition is shown 
in drawing 1 1 . That is, the supply path closing motion valve 104 of the pair which is open for 
free passage, respectively, 105, and the free passage way closing motion valve 107 that an exit 
port 106 opens for free passage to atmospheric air are formed in the common liquid room of the 
Inkjet head which an exit port 103 does not illustrate at the upper limit section of the buffer tank 
101 and the subtank 102. All of the structure of these three closing motion valves 104, 105, and 
107 are the same, and you make it go up and down by rotation of the cam 1 12 in which the 
actuation plate 110 which the plunger 109 of a valve element 108 and one penetrates was 
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attached by the cam shaft 1 1 1 of pluraHty (the example of illustration two), and it bundles up 
closing motion of a path 1 13 and performs it. 

[0005] The clausilium location which a cam shaft 1 1 1 is connected with one driving source 
which is not illustrated, and shows a cam 1 12 to drawing 10 , A revolution drive is carried out in 
the valve-opening location shown in drawing 1 1 , respectively. The path 1 1 3 was closed, 
respectively at the time of the non-printing activity in the condition of having turned OFF the 
power source of equipment, and the print activity standby in the condition of having turned ON 
the power source of equipment etc., and a flow of the liquid fi-om the buffer tank 101 and the 
subtank 102 is prevented. 
[0006] 

[Problem(s) to be Solved by the Invention] Drawing 10 , when the liquid of the specified 
quantity is supplied to the buffer tank 101 and the subtank 102 with the conventional thing 
shown in drawing 11 from the exchangeable cartridge which is not illustrated. Since all of the 
closing motion valve 104 mentioned above, 105, and 107 are changed into a clausilium condition 
and they are performed, If each closing motion valve 104, 105, and 107 are switched to a valve- 
opening condition when ending a supplement of a liquid and shifting to a print activity 
Differential pressure may occur to the pressure and atmospheric pressure of the common liquid 
interior of a room [ pressure / in the buffer tank 101 and the subtank 102 ] of an exit port 103 and 
the pressure by the side of 106, i.e., an ink jet head. 

[0007J Such differential pressure is generated also when there is a difference in the temperature 
of the liquid stored by the cartridge other than fluctuation, such as an atmospheric pressure and 
atmospheric temperature, and the temperature of the liquid with which the common liquid 
interior of a room of an Inkjet head was filled up. 

[0008] Since the closing motion valve 104, 105, and 107 are switched to a valve-opening 
condition when similarly the power source was switched on fi-om the closing motion valve 104, 
105, and the non-printing working state that holds 107 in the clausilium condition, or also when 
shifting to a print working state from the closing motion valve 104, 105, and the print activity 
standby condition of holding 107 in the clausilium condition, the same differential pressure may 
occur. 

[0009] If the pressure in the buffer tank 101 and the subtank 102 is different from the exit port 
103 of the closing motion valve 104, 105, and 107, and the pressure by the side of 106 A liquid 
is extruded from the delivery of an Inkjet head, and this adheres to a delivery side. Soil a print 
medium or Or air will be drawn in an Inkjet head from the delivery of an Inkjet head, it stops 
being able to carry out the regurgitation of the liquid normally from a delivery, and, in any case, 
deterioration of print quality is invited. 
[0010] 

[Objects of the Invention] The purpose of this invention is to offer the image formation approach 
that a liquid is extruded from the delivery of a print head, or air is not drawn from the delivery of 
a print head, and its equipment. 
[0011] 

[Means for Solving the Problem] The 1st gestalt by this invention is the approach of forming an 
image in a print medium using the print head which carries out the regurgitation of the liquid 
supplied through a liquid supply path from a delivery from the tank by which atmospheric air 
and an atmospheric-air free passage way open for free passage were prepared. It is in the image 
formation approach characterized by having the step which closes both said atmospheric-air free 
passage way and said liquid supply path, the step which opens said atmospheric-air free passage 
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way first from this condition, and the step which opens said liquid supply path after opening said 
atmospheric-air free passage way wide. 

[0012] Moreover, the supply path closing motion means which can open and close the liquid 
supply path which opens for free passage the tank which stored the liquid supplied to the print 
head and this print head for the 2nd gestalt by this invention breathing out a liquid to a print 
medium, and forming an image, The free passage way closing motion means which can open and 
close the atmospheric-air free passage way which opens said tank and atmospheric air for free 
passage. It is image formation equipment which has a closing motion means driving means for 
performing closing motion of these supply path closing motion means and a free passage way 
closing motion means. Said closing motion means driving means It is in the image formation 
equipment characterized by having a differential means by which the switch in the open 
condition from the closed state of said atmospheric-air free passage way by said free passage 
way closing motion means is performed in advance of the switch in the open condition from the 
closed state of said liquid supply path by said supply path closing motion means. 
[0013] From the condition of according to this invention having operated the supply path closing 
motion means and the free passage way closing motion means by the closing motion means 
driving means, and having closed both the liquid supply path and the atmospheric-air free 
passage way If a supply path closing motion means and a free passage way closing motion 
means are again operated conversely by the closing motion means driving means The switch in 
the open condition from the closed state of the atmospheric-air free passage way by the free 
passage way closing motion means is first performed by the differential means, and after the 
inside of a tank has changed into an atmospheric-air free passage condition, the switch in the 
open condition from the closed state of the liquid supply path by the supply path closing motion 
means is performed. 

[0014] Furthermore, the supply path closing motion means which can open and close the liquid 
supply path which opens for free passage the tank which stored the liquid supplied to the print 
head and this print head for the 3rd gestah by this invention breathing out a liquid to a print 
medium, and forming an image. The 1st closing motion means driving means for opening and 
closing this supply path closing motion means. The free passage way closing motion means 
which can open and close the atmospheric-air free passage way which opens said tank and 
atmospheric air for free passage. It is image formation equipment which has the 2nd closing 
motion means driving means for opening and closing this free passage way closing motion 
means. So that the switch in the open condition from the closed state of said atmospheric-air free 
passage way by said free passage way closing motion means may be performed in advance of the 
switch in the open condition from the closed state of said liquid supply path by said supply path 
closing motion means It is in the image formation equipment characterized by having fiirther the 
control means which controls actuation of said 1st and 2nd closing motion means driving means. 
[0015] From the condition of according to this invention having operated the supply path closing 
motion means and the free passage way closing motion means by the 1st and 2nd closing motion 
means driving means, and having closed both the liquid supply path and the atmospheric-air free 
passage way With a control unit, if a supply path closing motion means and a free passage way 
closing motion means are again operated by the 1st and 2nd closing motion means driving means 
The switch in the open condition from the closed state of the atmospheric-air free passage way 
by the free passage way closing motion means is performed first, and after the inside of a tank 
has changed into an atmospheric-air free passage condition, the switch in the open condition 
from the closed state of the liquid supply path by the supply path closing motion means is 
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performed. 
[0016] 

[Embodiment of the Invention] In the image formation approach by the 1st gestalt of this 
invention, the step w^hich closes both an atmospheric-air free passage way and a liquid supply 
path may be performed at the time of the standby to which an image is not formed in a print 
medium, and power-source OFF. Moreover, a liquid may be the processing liquid for adjusting 
the print nature of ink or the ink to a print medium. 

[0017] In the image formation equipment by the 2nd gestalt of this invention, a differential 
means may use a cam. 

[001 8] In the image formation equipment by the 2nd and 3rd gestalten of this invention, a print 
head may have the regurgitation energy generation section for carrying out the regurgitation of 
the liquid from a delivery, and the regurgitation energy generation section may have the electric 
thermal-conversion object which generates heat energy in this case. Moreover, the delivery of a 
print head may be continued and arranged to full [ of the print field of a print medium ]. 
[0019] In the image formation equipment by the 3rd gestalt of this invention, a free passage way 
closing motion means and the 1st closing motion means driving means may be tube pumps. 
[0020] 

[Example] Although the example which applied the image formation equipment by this 
invention to the frill line type ink jet printer is explained to a detail, referring to drawing 1 - 
drawing 9 , this invention can combine not only an example such but these further, or can apply 
them also to the technique of other fields which connote the same technical problem. 
[0021] As shown in drawing 1 showing the ink supply system in the 1st example, the check 
valve 16 which is open for free passage with the subtank 14 through the ink return tubing 13 with 
which the closing motion valve 12 was incorporated on the way, and prevents the back flow of 
the ink 1 5 by the side of this ink cartridge 1 1 is opening for free passage the ink cartridge 1 1 
carried exchangeable on the buffer tank 18 through the ink supply pipe 17 infixed on the way. It 
is open for free passage through the ink feeding-and-discarding tubing 20 which incorporated the 
1st tube pump 19 which this buffer tank 18 and the subtank 14 can reverse [ forward ] on the 
way, and the ink 15 in the buffer tank 18 is fed by normal rotation actuation of this 1st tube 
pump 19 at the subtank 14 side. 

[0022] The closing motion valve 12 mentioned above is interlocked with attachment-and- 
detachment actuation of an ink cartridge 1 1, and opens and closes the ink return tubing 13 
automatically. That is, the closing motion valve 12 closed, the ink return tubing 13 is stopped, 
the closing motion valve 12 opens and an ink cartridge 1 1 and the subtank 14 are open for free 
passage in the condition that the ink cartridge 1 1 is conversely attached in the Inkjet printer, 
through the ink return tubing 13 with the condition that the ink cartridge 1 1 is removed from the 
ink jet printer. 

[0023] In the upper limit section of the subtank 14, it has the closing motion valve 22 in which 
an atmospheric-air free passage of the inside of the subtank 14 is possible through the air 
feeding-and-discarding tubing 21. This closing motion valve 22 takes up the inside of the 
subtank 14 at the time of un-using [ of this Inkjet printer ] it, i.e., storage, when feeding ink 15 
on the subtank 14 from an ink cartridge 1 1, and he is trying to prevent evaporation of the 
moisture in ink 15 from the subtank 14. 

[0024] While the print medium which the ink jet head 23 of this example which covers frill [ of 
the print field of the print medium which is not illustrated ], and many deliveries 24 arrange is 
the so-called full line type of thing, and is arranged so that the delivery 24 and predetermined 
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spacing of this ink jet head 23 may be separated and it may counter is conveyed in the 
perpendicular direction to the space of drawing 1 , ink 15 is breathed out from each deHvery 24, 
and a . desired image is formed in a print medium. The other end of the ink way 25 where the end 
became a delivery 24, respectively is in the condition that it was open for free passage in the 
common ink room 26 formed in this ink jet head 23, the buffer tank 1 8 is open for free passage 
through the 1st ink circulation supply pipe 27, and the subtank 14 is open for free passage 
through the 2nd ink circulation supply pipe 28 to the other end side of this common ink room 26 
at the end side of this common ink room 26. Moreover, in the middle of these [ 1st ] and the 2nd 
ink circulation supply pipe 27, and 28, the closing motion valve 29 which intercepts the free 
passage condition of the subtank 14 and the buffer tank 18, and the common ink room 26, and 30 
' are infixed. 

[0025] As the parts of drawing 2 which is completely the same as for the structure of the closing 
motion valve 22 mentioned above, 29, and 30, and carried out extract expansion of the upper 
limit section of the subtank 14 and the buffer tank 18, and the closing motion valve 22 are shown 
in drawing 3 which carried out extract expansion The valve sheet member 31 which constitutes 
the air feeding-and-discarding tubing 21 which the closing motion valve 22 in this example is 
formed in the housing of the buffer tank 1 8, and one, and bends at a right angle, The valve 
element 32 made of rubber which makes the shape of bellows which can open and close the air 
feeding-and-discarding tubing 21, The covering member 33 which is joined to the valve sheet 
member 31 and pinches the periphery edge of a valve element 32 by the valve sheet member 31, 
The plunger 35 with which the stop flange 34 which penetrated this covering member 33 and 
was formed in the end face is connected with a valve element 32 in one. The stopper ring 36 
inserted in the end face side of this plunger 35 free [ sliding ], The 1st compression coil spring 37 
which is infixed between this stopper ring 36 and the covering member 33, and energizes a 
plunger 35 through the stopper ring 36 concerned so that the air feeding-and-discarding tubing 
21 may be closed with a valve element 32, The receptacle sleeve 40 inserted for the narrow 
diameter portion 39 by the side of the tip of a plunger 35, enabling free sliding so that it might 
counter with the actuation plate 38 which a plunger 35 penetrates free [ sliding ], and this 
actuation plate 38, It has the 2nd compression coil spring 43 which is infixed between this 
receptacle sleeve 40 and the flange 41 formed at the tip of a plunger 35, wins popularity, and 
energizes a sleeve 40 to the step 42 by the side of a end face. The spring force of the 1st 
compression coil spring 37 is set up smaller than the spring force of the 2nd compression coil 
spring 43. 

[0026] Although the top face of the actuation plate 38 will win popularity, a sleeve 40 will be 
contacted first, the 1st compression coil spring 37 with the spring force smaller subsequently 
than the 2nd compression coil spring 43 will be compressed and a valve element 32 will open the 
air feeding-and-discarding tubing 21 if the actuation plate 38 is driven and the upper part is made 
to carry out a variation rate among drawing 3 here Compression of this 1st compression coil 
spring 37 continues imtil the stopper ring 36 contacts the covering member 33. Although 
compression of the 2nd compression coil spring 43 starts, and the receptacle sleeve 40 separates 
from a step 42 and is shortly made a flange 41 side after a valve element 32 serves as [ the 
stopper ring 36 ] the maximum opening in contact with the covering member 33, change is not 
produced in the opening of a valve element 32 in this case. 

[0027] Along with the axis of a plunger 35, the parallel translation of the actuation plate 38 has 
become possible, and it is in the condition of having been energized towards the covering 
member 33 side. Moreover, although the cam shaft 44 which circles on a half-rotation [ every ] 
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intermittent target with the valve drive motor v^hich is not illustrated, and the plate cam 45 of one 
are in contact v^ith the rear face of this actuation plate 38 The configuration is different in other 
two closing motion valves 29 and the plate cam 46 corresponding to 30 so that also from 
drawing 2. and the valve-opening condition of the closing motion valve 22 may continue always 
for a long time than other two closing motion valves 29 and the valve-opening condition of 30. 
[0028] That is, if it begins to rotate a plate cam 45 and 46 with a cam shaft 44 with a valve drive 
motor from the clausilium condition shown in drawing 2 , as shovm in drawing 4 , the plate cam 
45 of the closing motion valve 22 will push up the actuation plate 38 first, and the closing motion 
valve 22 v^U shift to a valve-opening condition. Subsequently, it remains, as shovra in drawing 5 
, and two closing motion valves 29 and the plate cam 46 of 30 push up the actuation plate 38, and 
these two closing motion valves 29 and 30 shift to a valve-opening condition. On the contrary, in 
shifting to a clausilium condition fi"om the valve-opening condition shown in drawing 5 , as 
shown in drawing 4 , two closing motion valves 29 and 30 shift to a closed state first, and the 
remaining closing motion valve 22 shifts to a clausilium condition so that it may be shown 
subsequently to drawing 3 . 

[0029] However, it is possible to carry out clausilium of the closing motion valve 22 from a 
valve-opening condition first, and to, also make two closing motion valves 29 and 30 shift by 
changing the cam profile of a plate cam 46 subsequently to a clausilium condition. 
[0030] The delivery side 47 in which the delivery 24 of the Inkjet head 23 is formed, the ink 
acceptance member 48 which counters, and said subtank 14 Are open for free passage through 
the ink recovery tubing 49. In the middle of this ink recovery tubing 49 The 2nd tube pump 50 
which sends the ink 15 in the ink acceptance member 48 to the subtank 14 side, The check valve 
51 for preventing the ink 15 by the side of the ink acceptance member 48 and the back flow of 
air and the filter 52 for catching the foreign matter in the ink 15 collected by the subtank 14 are 
formed. In the capping condition of the Inkjet head 23 by the ink acceptance member 48, the 
delivery 24 of per push and the Inkjet head 23 is held with the elastic deformation of the point in 
the delivery side 47 at a seal condition so that the ink acceptance member 48 may surround the 
delivery 24 (ink way 25) of the Inkjet head 23. The ink droplet breathed out by the reserve 
regurgitation etc. from a delivery 24 and the large ink droplet which adhered to the delivery side 
47 by dew condensation etc. are held in the ink acceptance member 48, and is returned in the 
subtank 14 from the ink recovery tubing 49 by actuation of the 2nd tube pump 50. 
[0031] The ink acceptance member 48 in this example can reciprocate between the capping 
location mentioned above and the evacuation locations horizontally evacuated from this capping 
location with the acceptance member migration equipment which is not illustrated. 
[0032] Said 1st and 2nd tube pumps 19 and 50 Rota 53 which carries out synchronous rotation 
by actuation of one set of the drive motor which is not illustrated, The roller [ two or more (the 
example of illustration respectively three pieces) ] 54 held respectively free [ rotation ] at the 
periphery of these Rota 53, Ink feeding-and-discarding tubing 20, The movable tube receptacle 
55 of a semicircle arc which surrounds each Rota 53 on both sides of the ink recovery tubing 49, 
56, and these movable tube receptacle 55 and 56 are twisted [ move it according to an individual 
illustrate it and ] and received in radial [ of Rota 53 ], respectively, and it has a driving means. 
Each movable tube receptacle 55 and 56 move forward to the Rota 53 side by the receptacle 
driving means, and are the ink feeding-and-discarding tubing 20, The actuated valve position 
where the ink recovery tubing 49 is crushed with a roller 54, respectively, and the movable tube 
receptacle 55 and 56 are the ink feeding-and-discarding tubing 20, It separates from the ink 
recovery tubing 49, and is these ink feeding-and-discarding tubing 20, It can switch to the 



JP 11-179932 



evacuation location where the ink recovery tubing 49 will be in an open condition, respectively 
according to an individual. 

[0033] Ink supply mode, ink circulation mode, reserve regurgitation mode, a printing mode, a 
standby mode, and conveyance mode are set to the ink jet printer in this example, next each [ 
these ] operation mode is explained in order. 

[0034] When consumed below at the minimum level which can print the ink 1 5 stored in the 
subtank 14 for the initial state of this ink jet printer, or print actuation and the recovery action of 
the Inkjet head 23, in order that ink supply mode may supply ink 15 in the subtank 14 from an 
ink cartridge 1 1 or may equalize component degradation of constant-rate ********** ink 15 for 
the ink 14 in the subtank 14, and the ink 15 in an ink cartridge 1 1, it is a thing. 
[0035] After switching the movable tube receptacle 55 of the 1st tube pump 19 to an actuated 
valve position first and specifically crushing the ink feeding-and-discarding tubing 20 with a 
roller 54, the closing motion valve 22, 29, and 30 are switched to the clausilium condition shown 
in drawing 2 . 

[0036] If drive rotation of Rota 53 is carried out in the counterclockwise direction among 
drawing 1 from this condition and the ink 15 in the buffer tank 18 is returned in an ink cartridge 
1 1 through the ink return tubing 13 Since the inside of an ink cartridge 1 1 and the subtank 14 
serves as negative pressure in positive pressure and the buffer tank 18, The ink 15 in an ink 
cartridge 1 1 is supplied in the buffer tank 18 from the ink supply pipe 17. The sealing circulation 
path in which the Inkjet head 23 connected with the ink cartridge 1 1-ink supply pipe 17-buffer 
tank 18-ink feeding-and-discarding tubing 20-subtank 14-ink return tubing 13-ink cartridge 1 1 
became independent is formed. Ink 15 is accumulated to more than upper limit level into the 
subtank 14. 

[0037] The movable tube receptacle 55 of the 1st tube pump 19 is dropped to an evacuation 
location after termination in this ink supply mode, internal pressure of the subtank 14 and the 
buffer tank 1 8 is made equal through the ink feeding-and-discarding tubing 20, and the closing 
motion valve 22, 29, and 30 are further switched to the valve-opening condition shown in 
drawing 5 . In this case, fauh which the delivery 24 of the Inkjet head 23 to ink 15 is extruded, 
or inhales air in the ink way 25 from these deliveries 24 conversely even if the closing motion 
valve 29 and 30 open following [ since the air feeding-and-discarding tubing 21 opens first, the 
inside of the subtank 14 will be in an atmospheric-air free passage condition and it becomes 
equal / the internal pressure of the buffer tank 1 8 / to the subtank 14 in connection with this ] this 
can be prevented beforehand. 

[0038] Ink circulation mode is for removing dirt of the ink way 25 in the Inkjet head 23, the 
common ink room 26, etc. by supplying ink 15 to the common ink room 26 of the ink jet head 23 
with the 1st tube pump 19, and returning this to the subtank 14. 

[0039] The 1st and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 56 are first 
raised to an actuated valve position, and, specifically, it is the ink feeding-and-discarding tubing 
20, After crushing the ink recovery tubing 49 with a roller 54, respectively, the closing motion 
valve 22, 29, and 30 are held in the valve-opening condition shown in drawing 5 . in this case, 
when these closing motion valve 22, 29, and 30 are in a clausilium condition Since the closing 
motion valve 22 will be in a valve-opening condition, follows the beginning and the remaining 
closing motion valve 29 and 30 shift to a valve-opening condition, as explained previously, Ink 
15 can be extruded from the delivery 24 of the Inkjet head 23, or fault which inhales air in the 
ink way 25 from these deliveries 24 conversely can be prevented beforehand. 
[0040] Next, carry out the rotation drive of Rota 53 in the clockwise direction among drawing 1 , 



JP 11-179932 



and the ink 1 5 in the subtank 14 is fed on the buffer tank 1 8 with the 1st tube pump 19. By 
supplying the ink 15 in the buffer tank 18 in the common ink room 26 of the ink jet head 23 from 
the 1st ink circulation supply pipe 27 by this The part is discharged by the ink acceptance 
member 48 from a delivery 24 through the ink way 25, and the remainder is returned in the 
subtank 14 from the 2nd ink circulation supply pipe 28. Although the ink 15 discharged by the 
ink acceptance member 48 is recovered from the ink recovery tubing 49 by the 2nd tube pump 
50 in the subtank 14, a foreign matter is removed by the filter 52 by the middle. 
[0041] By sequence control, in advance of the printing mode mentioned later, for example, ink is 
collected from all the deliveries 24 of the Inkjet head 23 in the ink acceptance member 48, and 
reserve regurgitation mode collects discharge and these in the subtank 14 in order to prevent the 
poor regurgitation in thickening ink and solidification ink adhering to a delivery 24. 
[0042] After raising the movable tube receptacle 56 of the 2nd tube pump 50 to an actuated valve 
position first and specifically crushing the ink recovery tubing 49 with a roller 54, respectively, 
the closing motion valve 22, 29, and 30 are held in the valve-opening condition shown in 
drawing 5 . in this case, when these closing motion valve 22, 29, and 30 are in a clausilium 
condition Since the closing motion valve 22 will be in a valve-opening condition, follows the 
beginning and the remaining closing motion valve 29 and 30 shift to a valve-opening condition, 
as explained previously, Ink 15 can be extruded from the delivery 24 of the Inkjet head 23, or 
fault which inhales air in the ink way 25 from these deliveries 24 conversely can be prevented 
beforehand. 

[0043] From this condition, while carrying out the regurgitation of the ink 15 from all the 
deliveries 24 of the Inkjet head 23, the rotation drive of Rota 53 is carried out in the clockwise 
direction among drawing 1 . In connection with this discharging, the ink 15 in the buffer tank 1 8 
is attracted in the common ink room 26 through the 1st ink circulation supply pipe 27, and the 
ink in the subtank 14 is attracted by coincidence in the common ink room 26 through the 2nd ink 
circulation supply pipe 28. Although the ink 15 breathed out from the delivery 24 is received by 
the ink acceptance member 48 in a capping location and is recovered from the ink recovery 
tubing 49 by the 2nd tube pump 50 in the subtank 14, a foreign matter is removed by the filter 52 
by the middle. 

[0044] A printing mode is a thing in order to form discharge and a desired image for ink to a 
print medium, drops the 1st and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 
56 to the evacuation location which separates from Rota 53, respectively, and is held in the 
closing motion valve 22, 29, and the valve-opening condition that shows 30 in drawing 5 . in this 
case, when these closing motion valve 22, 29, and 30 are in a clausilium condition Since the 
closing motion valve 22 will be in a valve-opening condition, follows the beginning and the 
remaining closing motion valve 29 and 30 shift to a valve-opening condition, as explained 
previously. Ink 15 can be extruded from the delivery 24 of the ink jet head 23, or fault which 
inhales air in the ink way 25 from these deliveries 24 conversely can be prevented beforehand. 
[0045] A desired image is formed in the front face of a print medium by carrying out the 
regurgitation of the ink alternatively from each delivery 24, conveying the print medium which is 
not illustrated in the perpendicular direction to the space of drawing 1 . According to the amount 
of the ink consumed in connection with this, the ink 15 in the buffer tank 18 and the subtank 14 
is attracted by the Inkjet head 23 through the 1st and 2nd ink circulation supply pipes 27 and 28. 
[0046] A standby mode is the mode in case a job - an Inkjet printer is turned off - is not 
performed, in order that it may prevent evaporation of ink 1 5 as much as possible, drops the 1 st 
and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 56 to the evacuation location 
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which separates from Rota 53, respectively, and is held in the closing motion valve 22, 29, and 
the clausilixim condition that shows 30 in drawing 2 . Thereby, the inside of the subtank 14 will 
be in a sealing condition, and will prevent evaporation of the moisture in ink 15. 
[0047] In addition, if outside air temperature and an atmospheric pressure have fluctuation in the 
state of this standby mode, ink 15 and internal pressure in the subtank 14 or the buffer tank 18 
will change, but since the closing motion valve 29 and 30 are in a clausilium condition, that 
effect does not attain to the ink jet head 23 side. 

[0048] Although transportation mode is in the same actuation condition as a standby mode 
fundamentally, since the ink cartridge 1 1 is removed from the Inkjet printer, the closing motion 
valve- 1 2 is in the clausilium condition. 

[0049] Although the closing motion valve 22, the closing motion valve 29, and the closing 
motion timing of 30 were changed by changing a plate cam 45 and the cam profile of 46 in the 
example mentioned above, even if it uses the same plate cam 46 altogether, it is possible to 
change the closing motion valve 22, the closing motion valve 29, and the closing motion timing 
of 30. 

[0050] Although the outline structure of the 2nd example of such this invention is shown in 
drawing 6 - drawing 8 , a stop and the overlapping explanation shall be omitted to describe the 
same sign as this in the member of the same ftinction as the example mentioned above. As shown 
in all the closing motion valves 22, 29, and drawing 6 to which 30 expresses a clausilium 
condition, namely, spacing of the step 42 of the closing motion valve 22, and the front face of the 
actuation plate 38 It is set up shorter than other closing motion valves 29 and spacing of the step 
42 of 30, and the front face of the actuation plate 38. As the receptacle sleeve 40 of the closing 
motion valve 22 contacts the actuation plate 38 first if the actuation plate 38 begins a rise, and 
the further rise of the actuation plate 38 shows to drawing 7 As the 1st compression coil spring 
37 is compressed, the closing motion valve 22 shifts to a valve-opening condition, the closing 
motion valve 29 and the receptacle sleeve 40 of 30 contact the actuation plate 38 in parallel to 
this and the fiirther rise of the actuation plate 38 shows to drawing 8 These 1st compression coil 
spring 37 is compressed, and the closing motion valve 29 and 30 shift to a valve-opening 
condition. 

[0051] On the contrary, if the actuation plate 38 begins descent from the valve-opening condition 
shown in drawing 8 , as shovm in drawing 7 , the closing motion valve 29 and 30 will be in a 
clausilium condition first, and the closing motion valve 22 will be in a clausilium condition so 
that it may be shown subsequently to drawing 6 . 

[0052] Thus, in this example, when one actuation plate 38 can be shared to all the closing motion 
valves 22, 29, and 30, since this can be supported to coincidence by two or more plate cams 46, a 
support device, an elevator style, etc. of the actuation plate 38 can be simplified rather than a 
previous example. Moreover, although the closing motion valve 22, the closing motion valve 29, 
and the closing motion timing of 30 were changed in this example by setting up smaller than 
other closing motion valves 29 and that of 30 the clearance between the steps 42 of the closing 
motion valve 22 and the actuation plates 38 in a clausilium condition The relation of the spring 
force of the closing motion valve 29 in the 1st example, the 1st compression coil spring 37 of 30, 
and the 2nd compression coil spring 43 is set as reverse, respectively. Also by making the spring 
force of the 1st compression coil spring 37 larger than the spring force of the 2nd compression 
coil spring 43, it is possible to change the closing motion valve 22, the closing motion valve 29, 
and the closing motion timing of 30. 

[0053] Namely, the 2nd compression coil spring 43 pushes and contracts by the closing motion 
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valve 29 and 30 first with a rise of the actuation plate 38. Only the receptacle sleeve 40 goes up, 
contact a flange 41, and, subsequently compression of the 1st compression coil spring 37 starts. 
Since the 1st compression coil spring 37 is first compressed with the closing motion valve 22 to 
a plimger 35 going up with a valve element 32, and the closing motion valve 29 and 30 shifting 
to a valve-opening condition, as mentioned above, the closing motion valve 22 shifts to a valve- 
opening condition immediately. On the contrary, after the closing motion valve 29 and 30 shift to 
a clausilium condition first in the case of the shift to a clausilium condition fi-om these valve- 
opening conditions, the closing motion valve 22 shifts to a clausilium condition. In the case of 
this example, it is also possible to omit the closing motion valve 29 and the stopper ring 36 of 30. 
[0054] Although explained referring to drawing 9 showing the ink supply system about the 
closing motion valve 29 and the 3rd example which omitted 30 to the 1st example shown in 
drawing 1 - drawing 5 , a stop and the overlapping explanation shall be omitted to describe the 
same sign as this in the member of the same function as a previous example. 
[0055] That is, in this example, the 3rd tube pump 58 which has the movable tube receptacle 57 
in the middle of the 2nd ink circulation supply pipe 28 is formed, and the regurgitation capacity 
of this 3rd tube pump 58 is set up smaller than the regurgitation capacity of the 1st tube pump 19. 
This 3rd tube pump 58 can be separately driven by the driving source which became independent 
v^th the 1st and 2nd tube pumps 19 and 50, respectively. Moreover, he considers as the fixed 
tube receptacle which does not illustrate the movable tube receptacle of the 2nd tube pump 50, 
and is trying to always give pumping ability to the 2nd tube pump 50. Furthermore, the check 
valve 60 which replaces with the closing motion valve of a previous example, and prevents the 
back flow of the ink 1 5 to the buffer tank 1 8 from the ink jet head 23 side in the middle of the 1st 
ink circulation supply pipe 27 is infixed. 

[0056] In the ink supply mode of this example, the ink in an ink cartridge 1 1 is supplied in the 
subtank 14 from the buffer tank 18 by changing the closing motion valve 22 into a clausilium 
condition, and driving the 1st tube pump 19. Raise the movable tube receptacle 57 of the 3rd 
tube pump 58 to an actuated valve position, and crush the 2nd ink circulation supply pipe 28 with 
this movable tube receptacle 57 and roller 54, and it carries out by carrying out, with this 2nd ink 
circulation supply pipe 28 stopped, and that Rota 59 is not made to drive at this time. 
[0057] If this ink supply mode is completed, after switching the closing motion valve 22 to a 
valve-opening condition and carrying out atmospheric-air disconnection of the inside of the 
subtank 14, By dropping both the tube receptacle 55 of the 1st and 3rd tube pumps 19 and 58, 
and 57 to an evacuation location In order that internal pressure of the buffer tank 18 and the 
subtank 14 may be made equal through the ink feeding-and-discarding tubing 20 and the 
common ink room 26 of the Inkjet head 23 and the inside of the subtank 14 may be further open 
for free passage through the 2nd ink circulation supply pipe 28, Ink does not overflow from the 
delivery 24 of the Inkjet head 23, or fault by which air is inhaled in the ink way 25 does not 
occur. 

[0058] in addition, when there is a possibility that the ink **** supply pipe 28 may deform 
plastically by continuing carrying out the long duration push grain of the ink circulation supply 
pipe 28 with the tube pump 58 In case ink supply mode is performed, the movable tube 
receptacle 57 of the 3rd tube pump 58 is not moved to an actuated valve position. Hold in the 
evacuation location, the pressure variation in the subtank 14 is made to spread to the Inkjet head 
23 side, and you may make it compensate the bad influence in reserve regurgitation mode or ink 
circulation mode. 

[0059] In addition, although this 3rd example explained [ both ] the case where the closing 
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motion valve 29 and 30 were abolished, it is also possible to prepare time difference in the 
atmospheric-air opening operation in the subtank 14 and the opening operation of the closedown 
part of other ink passage, and to cope with them by combining the approach which abolished 
only either and was explained to the 1st example 1 and 2nd example 2, and the approach by this 
3rd example. 

[0060] In addition, especially this invention is equipped with means (for example, an electric 
thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an 
Inkjet method in order to make the regurgitation of a liquid perform, and brings about the 
effectiveness which was excellent in the Inkjet printer of the method which makes the change of 
state of a liquid occur with said heat energy. It is because the densification of a print and highly 
minute-ization can be attained according to this method. 

[0061] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and passage where the liquid is held in 
the case of a mold on demand By impressing at least one driving signal which gives the rapid 
temperature rise which supports print information and exceeds nucleate boiling Since make an 
electric thermal-conversion object generate heat energy, the heat operating surface of an Inkjet 
head is made to produce film boiling and the air bubbles in the liquid corresponding to this 
driving signal can be formed by one to one as a result, it is effective. By growth and contraction 
of these air bubbles, a liquid is made to breathe out through a delivery and at least one drop is 
formed. If this driving signal is made into the shape of a pulse form, since growth contraction of 
air bubbles will be performed appropriately instancy, the regurgitation of a liquid excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of the shape 
of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, the further excellent print can be performed. 
[0062] Moreover, the configuration using the U.S. Pat. No. 4558333 specification which 
indicates the configuration arranged to the field to which the heat operation section other than a 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow 
channel) with a delivery, passage, and an electric thermal-conversion object which are indicated 
by each above-mentioned specification is crooked as a configuration of a print head, and a U.S. 
Pat. No. 4459600 specification is also included in this invention. In addition, the effectiveness of 
this invention is effective also as a configuration based on JP,59-123670,A which indicates the 
configuration which uses a common slit as the discharge part of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, and JP,59-138461,A which indicated 
the configuration whose puncturing which absorbs the pressure wave of heat energy is made to 
correspond to a discharge part. Namely, no matter the gestalt of a print head may be what thing, 
it is biecause it can print now efficiently certainly according to this invention. 
[0063] Furthermore, as an Inkjet head above full line type, any of the configuration which fills 
the die length with the combination of two or more ink jet heads, and the configuration as one 
Inkjet head formed in one are sufficient. In addition, this invention is effective even when it is 
the Inkjet printer with which the Inkjet head of a serial type is carried. 

[0064] Moreover, although only one piece was prepared also about the class and the number of 
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an ink jet head which are carried, for example corresponding to monochromatic ink, 
corresponding to two or more ink which differs in an others and print color or concentration, 
more than one may be prepared the number of pieces. That is, this invention is very effective not 
only in the printing mode of only which mainstream color black, for example as a printing mode 
of an Inkjet printer but equipment equipped with at least one of each of the full color printing 
mode by the double color color of a color or color mixture which is different in whether an ink 
jet head is constituted in one, or it is based on two or more combination although any are 
sufficient. In this case, it is also effective to carry out the regurgitation of the processing liquid 
(printability improver liquid) for adjusting the print nature of ink according to a print medium to 
a print medium from an Inkjet head. 

[0065] Since what carries out temperature control is still more common in addition as it solidifies 
less than [ a room temperature or it ] in the example of this invention explained above, and what 
is softened or liquefied at a room temperature may be used, or an ink jet method performs a 
temperature control for the liquid itself within the limits of 30 degrees C or more 70 degrees C or 
less and it is in the stabilization regurgitation range about the viscosity of a liquid, what makes 
the shape of liquid may be used at the time of use print signal grant. In addition, in order to 
prevent the temperature up by heat energy positively by making it use it as energy of the change 
of state from a solid condition to a liquid condition, or in order to prevent evaporation of a liquid, 
what solidifies in the state of neglect and is liquefied with heating may be used. Anyway, it 
liquefies by grant according to the print signal of heat energy, and this invention can be applied 
also when using the thing of the property which will not be liquefied without grant of heat 
energy, such as that by which a liquid is breathed out, and a thing which it already begins to 
solidify when reaching a print medium. The liquid in such a case is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as 
liquefied or a gestalt which counters to an electric thermal-conversion object in the condition of 
having been held as a solid. In this invention, the most effective thing performs the film-boiling 
method mentioned above to each liquid mentioned above. 

[0066] Furthermore, in addition, as a gestalt of the image formation equipment concerning this 
invention, although used as an image printing terminal of information management systems, such 
as a computer, the gestalt of the reproducing unit combined with others, a reader, etc., the 
facsimile apparatus which has a transceiver function further, or textile-printing equipment may 
be taken. 
[0067] 

[Effect of the Invention] According to this invention, the liquid supplied through a liquid supply 
path is faced forming an image in a print medixmi using the print head which carries out the 
regurgitation from a delivery from the tank by which atmospheric air and an atmospheric-air free 
passage way open for free passage were prepared. Since the liquid supply path was opened from 
the condition that both the atmospheric-air free passage way and the liquid supply path were 
closed after opening an atmospheric-air free passage way wide first, the inside of a tank will be 
in an atmospheric-air disconnection condition first, and a print head can be made to open for free 
passage through a liquid supply path in this tank continuously. Consequently, it is possible to 
ease sharply a difference of the internal pressure Tanggu in the condition that both the 
atmospheric air free passage way and the liquid supply path were closed, and by the side of a 
print head, and a liquid can overflow from the delivery of a print head, or it can become possible 
to prevent beforehand fault, - air is conversely inhale in a print head from this delivery --, and 
special processing cannot be perform, but ** can also maintain print quality good. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention is applied to the full line type printer using an 
Inkjet method about the image formation approach and its equipment, and is suitable. 



PRIOR ART 



[Description of the Prior Art] Since a print head is non-contact to such a print medium, the ink 
jet printer v^hich forms the image of a request of liquids, such as ink and processing liquid for 
adjusting the print nature of this ink, to print media, such as the delivery of an ink jet head to 
discharge, paper, and a resin film or a textile metallurgy group, is excellent in silence, a print rate 
is quick, a high-density print is possible for it, is easy to colorize, and can mention the advantage 
of being able to miniaturize the whole equipment. 

[0003] The thing using the so-called full line type of the long picture v^hich covered full [ of the 
image formation field of a print medium ], and arranged the delivery as one of such the ink jet 
printers of ink jet head is knovm. In this foil line type of ink jet head As compared with the so- 
called thing of the serial type which a print head scans crosswise [ of a print medium ] Since the 
output rate of ink is early, the liquid stored by the tank At least two places. For example, it has 
become general to supply from the both-ends side of the common liquid room which met in the 
array direction of a delivery, and the closing motion valve for controlling the feeding and 
discarding of the liquid to an Inkjet head is infixed in these supply path, respectively. Moreover, 
atmospheric air and an atmospheric-air fi-ee passage way open for free passage are formed in the 
tank which stores a liquid, and the free passage way closing motion valve for controlling 
evaporation of unnecessary moisture from a tank is infixed in it on this atmospheric-air free 
passage way so that it may take to supply a liquid to an ink jet head from a tank, the inside of a 
tank may serve as negative pressure and supply of the ink to an ink jet head may not be 
prevented from a tank. 

[0004] The outline structure in the clausilium condition of this conventional closing motion 
valve is shovm in drawing 10 , and the outline structure in the valve-opening condition is shovra 
in drawing 1 1 . That is, the supply path closing motion valve 104 of the pair which is open for 
fi-ee passage, respectively, 105, and the free passage way closing motion valve 107 that an exit 
port 106 opens for free passage to atmospheric air are formed in the common liquid room of the 
Inkjet head which an exit port 103 does not illustrate at the upper limit section of the buffer tank 
101 and the subtank 102. All of the structure of these three closing motion valves 104, 105, and 
107 are the same, and you make it go up and down by rotation of the cam 1 12 in which the 
actuation plate 1 10 which the plxmger 109 of a valve element 108 and one penetrates was 
attached by the cam shaft 1 1 1 of plurality (the example of illustration two), and it bundles up 
closing motion of a path 1 1 3 and performs it. 

[0005] The clausilium location which a cam shaft 1 1 1 is connected with one driving source 
which is not illustrated, and shows a cam 1 12 to drawing 10 , A revolution drive is carried out in 
the valve-opening location shown in drawing 1 1 , respectively. The path 113 was closed, 
respectively at the time of the non-printing activity in the condition of having turned OFF the 
power source of equipment, and the print activity standby in the condition of having turned ON 
the power source of equipment etc., and a flow of the liquid from the buffer tank 101 and the 
subtank 102 is prevented. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, mind a liquid supply path from the tank by 
which atmospheric air and an atmospheric-air free passage way open for free passage were 
prepared. Since the liquid supply path opened from the condition that faced forming an image in 
a print medium using the print head which carries out the regurgitation of the liquid supplied 
from a delivery, and both the atmospheric-air free passage way and the liquid supply path were 
closed after opening an atmospheric-air free passage way wide first, the inside of a tank will be 
in an atmospheric-air disconnection condition first, and a print head can make open for free 
passage through a liquid supply path in this tank continuously. Consequently, it is possible to 
ease sharply a difference of the internal pressure Tanggu in the condition that both the 
atmospheric air free passage way and the liquid supply path were closed, and by the side of a 
print head, and a liquid can overflow from the delivery of a print head, or it can become possible 
to prevent beforehand fault, — air is conversely inhale in a print head from this delivery — , and 
special processing cannot be perform, but ** can also maintain print quality good. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Drawing 10 , when the liquid of the specified 
quantity is supplied to the buffer tank 101 and the subtank 102 with the conventional thing 
shown in drawing 1 1 from the exchangeable cartridge which is not illustrated. Since all of the 
closing motion valve 104 mentioned above, 105, and 107 are changed into a clausilium condition 
and they are performed. If each closing motion valve 104, 105, and 107 are switched to a valve- 
opening condition when ending a supplement of a liquid and shifting to a print activity 
Differential pressure may occur to the pressure and atmospheric pressure of the common liquid 
interior of a room [ pressure / in the buffer tank 101 and the subtank 1 02 ] of an exit port 103 and 
the pressure by the side of 106, i.e., an ink jet head. 

[0007] Such differential pressure is generated also when there is a difference in the temperature 
of the liquid stored by the cartridge other than fluctuation, such as an atmospheric pressure and 
atmospheric temperature, and the temperature of the liquid with which the common liquid 
interior of a room of an Inkjet head was filled up. 

[0008] Since the closing motion valve 104, 105, and 107 are switched to a valve-opening 
condition when similarly the power source was switched on from the closing motion valve 1 04, 
105, and the non-printing working state that holds 107 in the clausilium condition, or also when 
shifting to a print working state from the closing motion valve 104, 105, and the print activity 
standby condition of holding 107 in the clausilium condition, the same differential pressure may 
occur. 

[0009] If the pressure in the buffer tank 101 and the subtank 102 is different from the exit port 
103 of the closing motion valve 104, 105, and 107, and the pressure by the side of 106 A liquid 
is extruded from the delivery of an ink jet head, and this adheres to a delivery side. Soil a print 
medium or Or air will be drawn in an ink jet head from the delivery of an ink jet head, it stops 
being able to carry out the regurgitation of the liquid normally from a delivery, and, in any case, 
deterioration of print quality is invited, 
[0010] 

[Objects of the Invention] The purpose of this invention is to offer the image formation approach 
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that a liquid is extruded from the delivery of a print head, or air is not drawn from the delivery of 
a print head, and its equipment. 



MEANS 



[Means for Solving the Problem] The 1st gestalt by this invention is the approach of forming an 
image in a print medium using the print head which carries out the regurgitation of the liquid 
supplied through a liquid supply path from a delivery from the tank by which atmospheric air 
and an atmospheric-air free passage way open for free passage were prepared. It is in the image 
formation approach characterized by having the step which closes both said atmospheric-air free 
passage way and said liquid supply path, the step which opens said atmospheric-air free passage 
way first from this condition, and the step which opens said liquid supply path after opening said 
atmospheric-air free passage way wide. 

[0012] Moreover, the supply path closing motion means which can open and close the liquid 
supply path which opens for free passage the tank which stored the liquid supplied to the print 
head and this print head for the 2nd gestalt by this invention breathing out a liquid to a print 
medium, and forming an image. The free passage way closing motion means which can open and 
close the atmospheric-air free passage way which opens said tank and atmospheric air for free 
passage, It is image formation equipment which has a closing motion means driving means for 
performing closing motion of these supply path closing motion means and a free passage way 
closing motion means. Said closing motion means driving means It is in the image formation 
equipment characterized by having a differential means by which the sv^tch in the open 
condition from the closed state of said atmospheric-air free passage way by said free passage 
way closing motion means is performed in advance of the switch in the open condition from the 
closed state of said liquid supply path by said supply path closing motion means. 
' [0013] From the condition of according to this invention having operated the supply path closing 
motion means and the free passage way closing motion means by the closing motion means 
driving means, and having closed both the liquid supply path and the atmospheric-air free 
passage way If a supply path closing motion means and a free passage way closing motion 
means are again operated conversely by the closing motion means driving means The switch in 
the open condition from the closed state of the atmospheric-air free passage way by the free 
passage way closing motion means is first performed by the differential means, and after the 
inside of a tank has changed into an atmospheric-air free passage condition, the switch in the 
open condition from the closed state of the liquid supply path by the supply path closing motion 
means is performed. 

[0014] Furthermore, the supply path closing motion means which can open and close the liquid 
supply path which opens for free passage the tank which stored the liquid supplied to the print 
head and this print head for the 3rd gestalt by this invention breathing out a liquid to a print 
medium, and forming an image, The 1st closing motion means driving means for opening and 
closing this supply path closing motion means. The free passage way closing motion means 
which can open and close the atmospheric-air free passage way which opens said tank and 
atmospheric air for free passage. It is image formation equipment which has the 2nd closing 
motion means driving means for opening and closing this free passage way closing motion 
means. So that the switch in the open condition from the closed state of said atmospheric-air free 
passage way by said free passage way closing motion means may be performed in advance of the 
switch in the open condition from the closed state of said liquid supply path by said supply path 
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closing motion means It is in the image formation equipment characterized by having fiirther the 
control means which controls actuation of said 1st and 2nd closing motion means driving means. 
[0015] From the condition of according to this invention having operated the supply path closing 
motion means and the free passage way closing motion means by the 1st and 2nd closing motion 
means driving means, and having closed both the liquid supply path and the atmospheric-air free 
passage way With a control unit, if a supply path closing motion means and a free passage way 
closing motion means are again operated by the 1st and 2nd closing motion means driving means 
The switch in the open condition from the closed state of the atmospheric-air free passage way 
by the free passage way closing motion means is performed first, and after the inside of a tank 
has changed into an atmospheric-air free passage condition, the switch in the open condition 
from the closed state of the liquid supply path by the supply path closing motion means is 
performed. 
[0016] 

[Embodiment of the Invention] In the image formation approach by the 1st gestalt of this 
invention, the step which closes both an atmospheric-air free passage way and a liquid supply 
path may be performed at the time of the standby to which an image is not formed in a print 
medium, and power-source OFF. Moreover, a liquid may be the processing liquid for adjusting 
the print nature of ink or the ink to a print medium. 

[0017] In the image formation equipment by the 2nd gestalt of this invention, a differential 
means may use a cam. 

[0018] In the image formation equipment by the 2nd and 3rd gestalten of this invention, a print 
head may have the regurgitation energy generation section for carrying out the regurgitation of 
the liquid from a delivery, and the regurgitation energy generation section may have the electric 
thermal-conversion object which generates heat energy in this case. Moreover, the delivery of a 
print head may be continued and arranged to full [ of the print field of a print medium ], 
[0019] In the image formation equipment by the 3rd gestalt of this invention, a free passage way 
closing motion means and the 1st closing motion means driving means may be tube pumps. 



EXAMPLE 



[Example] Although the example which applied the image formation equipment by this 
invention to the full line type ink jet printer is explained to a detail, referring to drawing 1 - 
drawing 9 , this invention can combine not only an example such but these fiirther, or can apply 
them also to the technique of other fields which connote the same technical problem. 
[0021] As shown in drawing 1 showing the ink supply system in the 1st example, the check 
valve 16 which is open for free passage with the subtank 14 through the ink return tubing 13 with 
which the closing motion valve 12 was incorporated on the way, and prevents the back flow of 
the ink 15 by the side of this ink cartridge 1 1 is opening for free passage the ink cartridge 1 1 
carried exchangeable on the buffer tank 18 through the ink supply pipe 17 infixed on the way. It 
is open for free passage through the ink feeding-and-discarding tubing 20 which incorporated the 
1st tube pump 19 which this buffer tank 18 and the subtank 14 can reverse [ forward ] on the 
way, and the ink 15 in the buffer tank 18 is fed by normal rotation actuation of this 1st tube 
pump 19 at the subtank 14 side. 

[0022] The closing motion valve 12 mentioned above is interlocked with attachment-and- 
detachment actuation of an ink cartridge 1 1, and opens and closes the ink return tubing 13 
automatically. That is, the closing motion valve 12 closed, the ink return tubing 13 is stopped. 
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the closing motion valve 12 opens and an ink cartridge 1 1 and the subtank 14 are open for free 
passage in the condition that the ink cartridge 1 1 is conversely attached in the ink jet printer, 
through the ink return tubing 13 with the condition that the ink cartridge 1 1 is removed from the 
ink jet printer. 

[0023] In the upper limit section of the subtank 14, it has the closing motion valve 22 in which 
an atmospheric-air free passage of the inside of the subtank 14 is possible through the air 
feeding-and-discarding tubing 21. This closing motion valve 22 takes up the inside of the 
subtank 14 at the time of un-using [ of this ink jet printer ] it, i.e., storage, when feeding ink 15 
on the subtank 14 from an ink cartridge 11, and he is trying to prevent evaporation of the 
moisture in ink 15 from the subtank 14. 

[0024] While the print mediimi which the Inkjet head 23 of this example which covers full [ of 
the print field of the print medium which is not illustrated ], and many deliveries 24 arrange is 
the so-called full line type of thing, and is arranged so that the delivery 24 and predetermined 
spacing of this Inkjet head 23 may be separated and it may coimter is conveyed in the 
perpendicular direction to the space of drawing 1 , ink 15 is breathed out from each delivery 24, 
and a desired image is formed in a print medium. The other end of the ink way 25 where the end 
became a delivery 24, respectively is in the condition that it was open for free passage in the 
common ink room 26 formed in this ink jet head 23, the buffer tank 1 8 is open for free passage 
through the 1st ink circulation supply pipe 27, and the subtank 14 is open for free passage 
through the 2nd ink circulation supply pipe 28 to the other end side of this common ink room 26 
at the end side of this common ink room 26. Moreover, in the middle of these [ 1st ] and the 2nd 
ink circulation supply pipe 27, and 28, the closing motion valve 29 which intercepts the free 
passage condition of the subtank 14 and the buffer tank 18, and the common ink room 26, and 30 
are infixed. 

[0025] As the parts of drawing 2 which is completely the same as for the structiu-e of the closing 
motion valve 22 mentioned above, 29, and 30, and carried out extract expansion of the upper 
limit section of the subtank 14 and the buffer tank 18, and the closing motion valve 22 are shown 
in drawing 3 which carried out extract expansion The valve sheet member 3 1 which constitutes 
the air feeding-and-discarding tubing 21 which the closing motion valve 22 in this example is 
formed in the housing of the buffer tank 18, and one, and bends at a right angle. The valve 
element 32 made of rubber which makes the shape of bellows which can open and close the air 
feeding-and-discarding tubing 21, The covering member 33 which is joined to the valve sheet 
member 31 and pinches the periphery edge of a valve element 32 by the valve sheet member 31, 
The plunger 35 with which the stop flange 34 which penetrated this covering member 33 and 
was formed in the end face is connected with a valve element 32 in one, The stopper ring 36 
inserted in the end face side of this plunger 35 free [ sliding ], The 1st compression coil spring 37 
which is infixed between this stopper ring 36 and the covering member 33, and energizes a 
plunger 35 through the stopper ring 36 concerned so that the air feeding-and-discarding tubing 
21 may be closed vsith a valve element 32, The receptacle sleeve 40 inserted for the narrow 
diameter portion 39 by the side of the tip of a plunger 35, enabling free sliding so that it might 
counter with the actuation plate 38 which a plunger 35 penetrates free [ sliding ], and this 
actuation plate 38, It has the 2nd compression coil spring 43 which is infixed between this 
receptacle sleeve 40 and the flange 41 formed at the tip of a plunger 35, wins popularity, and 
energizes a sleeve 40 to the step 42 by the side of a end face. The spring force of the 1st 
compression coil spring 37 is set up smaller than the spring force of the 2nd compression coil 
spring 43. 
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[0026] Although the top face of the actuation plate 38 will win popularity, a sleeve 40 will be 
contacted first, the 1st compression coil spring 37 with the spring force smaller subsequently 
than the 2nd compression coil spring 43 will be compressed and a valve element 32 will open the 
air feeding-and-discarding tubing 21 if the actuation plate 38 is driven and the upper part is made 
to carry out a variation rate among drawing 3 here Compression of this 1 st compression coil 
spring 37 continues until the stopper ring 36 contacts the covering member 33. Although 
compression of the 2nd compression coil spring 43 starts, and the receptacle sleeve 40 separates 
from a step 42 and is shortly made a flange 41 side after a valve element 32 serves as [ the 
stopper ring 36 ] the maximum opening in contact with the covering member 33, change is not 
produced in the opening of a valve element 32 in this case. 

[0027] Along with the axis of a plunger 35, the parallel translation of the actuation plate 38 has 
become possible, and it is in the condition of having been energized towards the covering 
member 33 side. Moreover, although the cam shaft 44 which circles on a half-rotation [ every ] 
intermittent target with the valve drive motor which is not illustrated, and the plate cam 45 of one 
are in contact with the rear face of this actuation plate 38 The configuration is different in other 
two closing motion valves 29 and the plate cam 46 corresponding to 30 so that also from 
drawing 2 , and the valve-opening condition of the closing motion valve 22 may continue always 
for a long time than other two closing motion valves 29 and the valve-opening condition of 30. 
[0028] That is, if it begins to rotate a plate cam 45 and 46 with a cam shaft 44 with a valve drive 
motor from the clausilium condition shown in drawing 2 , as shown in drawing 4 , the plate cam 
45 of the closing motion valve 22 will push up the actuation plate 38 first, and the closing motion 
valve 22 will shift to a valve-opening condition. Subsequently, it remains, as shown in drawing 5 
, and two closing motion valves 29 and the plate cam 46 of 30 push up the actuation plate 38, and 
these two closing motion valves 29 and 30 shift to a valve-opening condition. On the contrary, in 
shifting to a clausilium condition from the valve-opening condition shown in drawing 5 , as 
shown in drawing 4 , two closing motion valves 29 and 30 shift to a closed state first, and the 
remaining closing motion valve 22 shifts to a clausilium condition so that it may be shown 
subsequently to drawing 3 . 

[0029] However, it is possible to carry out clausilium of the closing motion valve 22 from a 
valve-opening condition first, and to, also make two closing motion valves 29 and 30 shift by 
changing the cam profile of a plate cam 46 subsequently to a clausilium condition. 
[0030] The delivery side 47 in which the delivery 24 of the Inkjet head 23 is formed, the ink 
acceptance member 48 which counters, and said subtank 14 Are open for free passage through 
the ink recovery tubing 49. In the middle of this ink recovery tubing 49 The 2nd tube pump 50 
which sends the ink 15 in the ink acceptance member 48 to the subtank 14 side, The check valve 
5 1 for preventing the ink 1 5 by the side of the ink acceptance member 48 and the back flow of 
air and the filter 52 for catching the foreign matter in the ink 1 5 collected by the subtank 14 are 
formed. In the capping condition of the Inkjet head 23 by the ink acceptance member 48, the 
delivery 24 of per push and the ink jet head 23 is held with the elastic deformation of the point in 
the delivery side 47 at a seal condition so that the ink acceptance member 48 may surround the 
delivery 24 (ink way 25) of the Inkjet head 23. The ink droplet breathed out by the reserve 
regurgitation etc. from a delivery 24 and the large ink droplet which adhered to the delivery side 
47 by dew condensation etc. are held in the ink acceptance member 48, and is returned in the 
subtank 14 from the ink recovery tubing 49 by actuation of the 2nd tube pump 50. 
[0031] The ink acceptance member 48 in this example can reciprocate between the capping 
location mentioned above and the evacuation locations horizontally evacuated from this capping 
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location with the acceptance member migration equipment which is not illustrated. 
[0032] Said 1st and 2nd tube pumps 19 and 50 Rota 53 which carries out synchronous rotation 
by actuation of one set of the drive motor which is not illustrated, The roller [ two or more (the 
example of illustration respectively three pieces) ] 54 held respectively free [ rotation ] at the 
periphery of these Rota 53, Ink feeding-and-discarding tubing 20, The movable tube receptacle 
55 of a semicircle arc which surrounds each Rota 53 on both sides of the ink recovery tubing 49, 
56, and these movable tube receptacle 55 and 56 are twisted [ move it according to an individual 
illustrate it and ] and received in radial [ of Rota 53 ], respectively, and it has a driving means. 
Each movable tube receptacle 55 and 56 move forward to the Rota 53 side by the receptacle 
driving means, and are the ink feeding-and-discarding tubing 20, The actuated valve position 
where the ink recovery tubing 49 is crushed with a roller 54, respectively, and the movable tube 
receptacle 55 and 56 are the ink feeding-and-discarding tubing 20, It separates from the ink 
recovery tubing 49, and is these ink feeding-and-discarding tubing 20, It can sv^tch to the 
evacuation location where the ink recovery tubing 49 will be in an open condition, respectively 
according to an individual. 

[0033] Ink supply mode, ink circulation mode, reserve regurgitation mode, a printing mode, a 
standby mode, and conveyance mode are set to the Inkjet printer in this example, next each [ 
these ] operation mode is explained in order. 

[0034] When consumed below at the minimimi level which can print the ink 1 5 stored in the 
subtank 14 for the initial state of this Inkjet printer, or print actuation and the recovery action of 
the Inkjet head 23, in order that ink supply mode may supply ink 15 in the subtank 14 from an 
ink cartridge 11 or may equalize component degradation of constant-rate ********** ink 15 for 
the ink 14 in the subtank 14, and the ink 15 in an ink cartridge 1 1, it is a thing. 
[0035] After switching the movable tube receptacle 55 of the 1st tube pump 19 to an actuated 
valve position first and specifically crushing the ink feeding-and-discarding tubing 20 with a 
roller 54, the closing motion valve 22, 29, and 30 are switched to the clausilium condition shown 
in drawing 2 . 

[0036] If drive rotation of Rota 53 is carried out in the counterclockwise direction among 
drawing 1 from this condition and the ink 1 5 in the buffer tank 1 8 is returned in an ink cartridge 
1 1 through the ink return tubing 13 Since the inside of an ink cartridge 1 1 and the subtank 14 
serves as negative pressure in positive pressure and the buffer tank 18, The ink 15 in an ink 
cartridge 1 1 is supplied in the buffer tank 18 from the ink supply pipe 17. The sealing circulation 
path in which the Inkjet head 23 connected with the ink cartridge 1 1-ink supply pipe 17-buffer 
tank 18-ink feeding-and-discarding tubing 20-subtank 14-ink return tubing 13-ink cartridge 1 1 
became independent is formed. Ink 15 is accumulated to more than upper limit level into the 
subtank 14. 

[0037] The movable tube receptacle 55 of the 1st tube pump 19 is dropped to an evacuation 
location after termination in this ink supply mode, internal pressure of the subtank 14 and the 
buffer tank 18 is made equal through the ink feeding-and-discarding tubing 20, and the closing 
motion valve 22, 29, and 30 are fijrther switched to the valve-opening condition shown in 
drawing 5 . In this case, fault which the delivery 24 of the Inkjet head 23 to ink 15 is extruded, 
or inhales air in the ink way 25 from these deliveries 24 conversely even if the closing motion 
valve 29 and 30 open following [ since the air feeding-and-discarding tubing 21 opens first, the 
inside of the subtank 14 will be in an atmospheric-air free passage condition and it becomes 
equal / the internal pressure of the buffer tank 18 / to the subtank 14 in connection with this ] this 
can be prevented beforehand. 
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[0038] Ink circulation mode is for removing dirt of the ink way 25 in the ink jet head 23, the 
common ink room 26, etc. by supplying ink 15 to the common ink room 26 of the ink jet head 23 
with the 1st tube pump 19, and returning this to the subtank 14. 

[0039] The 1st and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 56 are first 
raised to an actuated valve position, and, specifically, it is the ink feeding-and-discarding tubing 
20, After crushing the ink recovery tubing 49 with a roller 54, respectively, the closing motion 
valve 22, 29, and 30 are held in the valve-opening condition shown in drawing 5 . in this case, 
when these closing motion valve 22, 29, and 30 are in a clausilium condition Since the closing 
motion valve 22 will be in a valve-opening condition, follows the beginning and the remaining 
closing motion valve 29 and 30 shift to a valve-opening condition, as explained previously, Ink 
15 can be extruded from the delivery 24 of the Inkjet head 23, or fault which inhales air in the 
ink way 25 fi'om these deliveries 24 conversely can be prevented beforehand. 
[0040] Next, carry out the rotation drive of Rota 53 in the clockwise direction among drawing 1 , 
and the ink 15 in the subtank 14 is fed on the buffer tank 18 with the 1st tube pump 19. By 
supplying the ink 15 in the buffer tank 18 in the common ink room 26 of the ink jet head 23 from 
the 1st ink circulation supply pipe 27 by this The part is discharged by the ink acceptance 
member 48 fi-om a delivery 24 tiirough the ink way 25, and the remainder is returned in the 
subtank 14 fi-om the 2nd ink circulation supply pipe 28. Although the ink 15 discharged by the 
ink acceptance member 48 is recovered from the ink recovery tubing 49 by the 2nd tube pump 
50 in the subtank 14, a foreign matter is removed by the filter 52 by the middle. 
[0041] By sequence control, in advance of the printing mode mentioned later, for example, ink is 
collected from all the deliveries 24 of the Inkjet head 23 in the ink acceptance member 48, and 
reserve regurgitation mode collects discharge and these in the subtank 14 in order to prevent the 
poor regurgitation in thickening ink and solidification ink adhering to a delivery 24. 
[0042] After raising the movable tube receptacle 56 of the 2nd tube pump 50 to an actuated valve 
position first and specifically crushing the ink recovery tubing 49 with a roller 54, respectively, 
the closing motion valve 22, 29, and 30 are held in the valve-opening condition shown in 
drawing 5 . in this case, when these closing motion valve 22, 29, and 30 are in a clausiliimi 
condition Since the closing motion valve 22 will be in a valve-opening condition, follows the 
beginning and the remaining closing motion valve 29 and 30 shift to a valve-opening condition, 
as explained previously, Ink 15 can be extruded from the delivery 24 of the ink jet head 23, or 
fault which inhales air in the ink way 25 from these deliveries 24 conversely can be prevented 
beforehand. 

[0043] From this condition, while carrying out the regurgitation of the ink 1 5 from all the 
deliveries 24 of the Inkjet head 23, the rotation drive of Rota 53 is carried out in the clockvsdse 
direction among drawing 1 . In cormection with this discharging, the ink 15 in the buffer tank 1 8 
is attracted in the common ink room 26 through the 1 st ink circulation supply pipe 27, and the 
ink in the subtank 14 is attracted by coincidence in the common ink room 26 through the 2nd ink 
circulation supply pipe 28. Although the ink 15 breathed out from the delivery 24 is received by 
the ink acceptance member 48 in a capping location and is recovered from the ink recovery 
tubing 49 by the 2nd tube pump 50 in Ihe subtank 14, a foreign matter is removed by the filter 52 
by the middle. 

[0044] A printing mode is a thing in order to form discharge and a desired image for ink to a 
print medium, drops the 1st and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 
56 to the evacuation location which separates from Rota 53, respectively, and is held in the 
closing motion valve 22, 29, and the valve-opening condition that shows 30 in drawing 5 . in this 
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case, when these closing motion valve 22, 29, and 30 are in a clausilium condition Since the 
closing motion valve 22 v^U be in a valve-opening condition, follows the beginning and the 
remaining closing motion valve 29 and 30 shift to a valve-opening condition, as explained 
previously, Ink 15 can be extruded from the delivery 24 of the Inkjet head 23, or fault which 
inhales air in the ink way 25 from these deliveries 24 conversely can be prevented beforehand. 
[0045] A desired image is formed in the front face of a print medium by carrying out the 
regurgitation of the ink alternatively from each delivery 24, conveying the print medium which is 
not illustrated in the perpendicular direction to the space of drawing 1 . According to the amount 
of the ink consumed in connection wdth this, the ink 1 5 in the buffer tank 1 8 and the subtank 14 
is attracted by the ink jet head 23 through the 1st and 2nd ink circulation supply pipes 27 and 28. 
[0046] A standby mode is the mode in case a job - an Inkjet printer is turned off ~ is not 
performed, in order that it may prevent evaporation of ink 1 5 as much as possible, drops the 1 st 
and 2nd tube pumps 19, the movable tube receptacle 55 of 50, and 56 to the evacuation location 
which separates from Rota 53, respectively, and is held in the closing motion valve 22, 29, and 
the clausiliimi condition that shows 30 in drawing 2 . Thereby, the inside of the subtank 14 v^ll 
be in a sealing condition, and will prevent evaporation of the moisture in ink 15. 
[0047] In addition, if outside air temperature and an atmospheric pressure have fluctuation in the 
state of this standby mode, ink 15 and internal pressure in the subtank 14 or the buffer tank 18 
will change, but since the closing motion valve 29 and 30 are in a clausilium condition, that 
effect does not attain to the ink jet head 23 side. 

[0048] Although transportation mode is in the same actuation condition as a standby mode 
fimdamentally, since the ink cartridge 1 1 is removed from the ink jet printer, the closing motion 
valve 12 is in the clausilium condition. 

[0049] Although the closing motion valve 22, the closing motion valve 29, and the closing 
motion timing of 30 were changed by changing a plate cam 45 and the cam profile of 46 in the 
example mentioned above, even if it uses the same plate cam 46 altogether, it is possible to 
change the closing motion valve 22, the closing motion valve 29, and the closing motion timing 
of30. 

[0050] Although the outline structure of the 2nd example of such this invention is shown in 
drawing 6 - drawing 8 , a stop and the overlapping explanation shall be omitted to describe the 
same sign as this in the member of the same function as the example mentioned above. As shown 
in all the closing motion valves 22, 29, and drawing 6 to which 30 expresses a clausilium 
condition, namely, spacing of the step 42 of the closing motion valve 22, and the front face of the 
actuation plate 38 It is set up shorter than other closing motion valves 29 and spacing of the step 
42 of 30, and the front face of the actuation plate 38. As the receptacle sleeve 40 of the closing 
motion valve 22 contacts the actuation plate 38 first if the actuation plate 38 begins a rise, and 
the fiirther rise of the actuation plate 38 shows to drawing 7 As the 1st compression coil spring 
37 is compressed, the closing motion valve 22 shifts to a valve-opening condition, the closing 
motion valve 29 and the receptacle sleeve 40 of 30 contact the actuation plate 38 in parallel to 
this and the ftirther rise of the actuation plate 38 shows to drawing 8 These 1st compression coil 
spring 37 is compressed, and the closing motion valve 29 and 30 shift to a valve-opening 
condition. 

[0051] On the contrary, if the actuation plate 38 begins descent from the valve-opening condition 
shown in drawing 8 , as shovm in drawing 7 , the closing motion valve 29 and 30 will be in a 
clausilium condition first, and the closing motion valve 22 will be in a clausilium condition so 
that it may be shown subsequently to drawing 6 . 
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[0052] Thus, in this example, when one actuation plate 38 can be shared to all the closing motion 
valves 22, 29, and 30, since this can be supported to coincidence by two or more plate cams 46, a 
support device, an elevator style, etc. of the actuation plate 38 can be simplified rather than a 
previous example. Moreover, although the closing motion valve 22, the closing motion valve 29, 
and the closing motion timing of 30 were changed in this example by setting up smaller than 
other closing motion valves 29 and that of 30 the clearance between the steps 42 of the closing 
motion valve 22 and the actuation plates 38 in a clausilium condition The relation of the spring 
force of the closing motion valve 29 in the 1st example, the 1st compression coil spring 37 of 30, 
and the 2nd compression coil spring 43 is set as reverse, respectively. Also by making the spring 
force of the 1st compression coil spring 37 larger than the spring force of the 2nd compression 
coil spring 43, it is possible to change the closing motion valve 22, the closing motion valve 29, 
and the closing motion timing of 30. 

[0053] Namely, the 2nd compression coil spring 43 pushes and contracts by the closing motion 
valve 29 and 30 first with a rise of the actuation plate 38. Only the receptacle sleeve 40 goes up, 
contact a flange 41, and, subsequently compression of the 1st compression coil spring 37 starts. 
Since the 1st compression coil spring 37 is first compressed with the closing motion valve 22 to 
a plunger 35 going up with a valve element 32, and the closing motion valve 29 and 30 shifting 
to a valve-opening condition, as mentioned above, the closing motion valve 22 shifts to a valve- 
opening condition immediately. On the contrary, after the closing motion valve 29 and 30 shift to 
a clausilium condition first in the case of the shift to a clausilium condition from these valve- 
opening conditions, the closing motion valve 22 shifts to a clausilium condition. In the case of 
this example, it is also possible to omit the closing motion valve 29 and the stopper ring 36 of 30. 
[0054] Although explained referring to drawing 9 showing the ink supply system about the 
closing motion valve 29 and the 3rd example which omitted 30 to the 1st example shown in 
drawing 1 - drawing 5 , a stop and the overlapping explanation shall be omitted to describe the 
same sign as this in the member of the same function as a previous example. 
[0055] That is, in this example, the 3rd tube pump 58 which has the movable tube receptacle 57 
in the middle of the 2nd ink circulation supply pipe 28 is formed, and the regurgitation capacity 
of this 3rd tube pump 58 is set up smaller than the regurgitation capacity of the 1st tube pump 19. 
This 3rd tube pump 58 can be separately driven by the driving source which became independent 
with the 1st and 2nd tube pumps 19 and 50, respectively. Moreover, he considers as the fixed 
tube receptacle which does not illustrate the movable tube receptacle of the 2nd tube pump 50, 
and is trying to always give pumping ability to the 2nd tube pump 50. Furthermore, the check 
valve 60 which replaces with the closing motion valve of a previous example, and prevents the 
back flow of the ink 1 5 to the buffer tank 1 8 from the ink jet head 23 side in the middle of the 1 st 
ink circulation supply pipe 27 is infixed. 

[0056] In the ink supply mode of this example, the ink in an ink cartridge 1 1 is supplied in the 
subtank 14 from the buffer tank 1 8 by changing the closing motion valve 22 into a clausilium 
condition, and driving the 1st tube pump 19. Raise the movable tube receptacle 57 of the 3rd 
tube pump 58 to an actuated valve position, and crush the 2nd ink circulation supply pipe 28 with 
this movable tube receptacle 57 and roller 54, and it carries out by carrying out, with this 2nd ink 
circulation supply pipe 28 stopped, and that Rota 59 is not made to drive at this time. 
[0057] If this ink supply mode is completed, after switching the closing motion valve 22 to a 
valve-opening condition and carrying out atmospheric-air disconnection of the inside of the 
subtank 14, By dropping both the tube receptacle 55 of the 1st and 3rd tube pumps 19 and 58, 
and 57 to an evacuation location In order that internal pressure of the buffer tank 18 and the 
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subtank 14 may be made equal through the ink feeding-and-discarding tubing 20 and the 
common ink room 26 of the ink jet head 23 and the inside of the subtank 14 may be further open 
for free passage through the 2nd ink circulation supply pipe 28, Ink does not overflow from the 
delivery 24 of the ink jet head 23, or fault by which air is inhaled in the ink way 25 does not 
occur, 

[0058] in addition, when there is a possibility that the ink **** supply pipe 28 may deform 
plastically by continuing carrying out the long duration push grain of the ink circulation supply 
pipe 28 with the tube pump 58 In case ink supply mode is performed, the movable tube 
receptacle 57 of the 3rd tube pump 58 is not moved to an actuated valve position. Hold in the 
evacuation location, the pressure variation in the subtank 14 is made to spread to the Inkjet head 
23 side, and you may make it compensate the bad influence in reserve regurgitation mode or ink 
circulation mode. 

[0059] In addition, although this 3rd example explained [ both ] the case where the closing 
motion valve 29 and 30 were abolished, it is also possible to prepare time difference in the 
atmospheric-air opening operation in the subtank 14 and the opening operation of the closedown 
part of other ink passage, and to cope with them by combining the approach which abolished 
only either and was explained to the 1st example 1 and 2nd example 2, and the approach by this 
3rd example. 

[0060] In addition, especially this invention is equipped with means (for example, an electric 
thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used also in an 
ink jet method in order to make the regurgitation of a liquid perform, and brings about the 
effectiveness which was excellent in the ink jet printer of the method which makes the change of 
state of a liquid occur with said heat energy. It is because the densification of a print and highly 
minute-ization can be attained according to this method. 

[0061] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by tiie U.S. Pat. No. 4723129 specification and the 
4740796 specification, for example is desirable. Although this method is applicable to both the 
so-called mold on demand and a continuous system On the electric thermal-conversion object 
which is especially arranged corresponding to the sheet and passage where the liquid is held in 
the case of a mold on demand By impressing at least one driving signal which gives the rapid 
temperature rise which supports print information and exceeds nucleate boiling Since make an 
electric thermal -conversion object generate heat energy, the heat operating surface of an Inkjet 
head is made to produce film boiling and the air bubbles in the liquid corresponding to this 
driving signal can be formed by one to one as a result, it is effective. By growth and contraction 
of these air bubbles, a liquid is made to breathe out through a delivery and at least one drop is 
formed. If this driving signal is made into the shape of a pulse form, since growth contraction of 
air bubbles v^U be performed appropriately instancy, the regurgitation of a liquid excellent in 
especially responsibility can be attained, and it is more desirable. As a driving signal of the shape 
of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 
specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, the further excellent print can be performed. 
[0062] Moreover, the configuration using the U.S. Pat. No. 4558333 specification which 
indicates the configuration arranged to the field to which the heat operation section other than a 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid flow 
channel) with a delivery, passage, and an electric thermal-conversion object which are indicated 
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by each above-mentioned specification is crooked as a configuration of a print head, and a U.S. 
Pat. No. 4459600 specification is also included in this invention. In addition, the effectiveness of 
this invention is effective also as a configuration based on JP559- 123670, A which indicates the 
configuration v^hich uses a common slit as the discharge part of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, and JP, 59- 138461, A which indicated 
the configuration whose puncturing which absorbs the pressure wave of heat energy is made to 
correspond to a discharge part. Namely, no matter the gestalt of a print head may be what thing, 
it is because it can print now efficiently certainly according to this invention. 
[0063] Furthermore, as an Inkjet head above full line type, any of the configuration which fills 
the die length with the combination of two or more Inkjet heads, and the configuration as one 
ink jet head formed in one are sufficient. In addition, this invention is effective even when it is 
the Inkjet printer with which the Inkjet head of a serial type is carried. 

[0064] Moreover, although only one piece was prepared also about the class and the number of 
an ink jet head which are carried, for example corresponding to monochromatic ink, 
corresponding to two or more ink which differs in an others and print color or concentration, 
more than one may be prepared the number of pieces. That is, this invention is very effective not 
only in the printing mode of only which mainstream color black, for example as a printing mode 
of an Inkjet printer but equipment equipped with at least one of each of the full color printing 
mode by the double color color of a color or color mixture which is different in whether an ink 
jet head is constituted in one, or it is based on two or more combination although any are 
sufficient. In this case, it is also effective to carry out the regurgitation of the processing liquid 
(printability improver liquid) for adjusting the print nature of ink according to a print medium to 
a print mediimi from an ink jet head. 

[0065] Since what carries out temperature control is still more common in addition as it solidifies 
less than [ a room temperature or it ] in the example of this invention explained above, and what 
is softened or liquefied at a room temperature may be used, or an Inkjet method performs a 
temperature control for the liquid itself within the limits of 30 degrees C or more 70 degrees C or 
less and it is in the stabilization regurgitation range about the viscosity of a liquid, what makes 
the shape of liquid may be used at the time of use print signal grant. In addition, in order to 
prevent the temperature up by heat energy positively by making it use it as energy of the change 
of state from a solid condition to a liquid condition, or in order to prevent evaporation of a liquid, 
what solidifies in the state of neglect and is liquefied with heating may be used. Anyway, it 
liquefies by grant according to the print signal of heat energy, and this invention can be applied 
also when using the thing of the property which will not be liquefied without grant of heat 
energy, such as that by which a liquid is breathed out, and a thing which it already begins to 
solidify when reaching a print medium. The liquid in such a case is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as 
liquefied or a gestalt which counters to an electric thermal-conversion object in the condition of 
having been held as a solid. In this invention, the most effective thing performs the film-boiling 
method mentioned above to each liquid mentioned above. 

[0066] Furthermore, in addition, as a gestalt of the image formation equipment concerning this 
invention, although used as an image printing terminal of information management systems, such 
as a computer, the gestalt of the reproducing unit combined with others, a reader, etc., the 
facsimile apparatus which has a transceiver function further, or textile-printing equipment may 
be taken. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 11 It is a conceptual diagram showing the ink supply system in one example which 

applied the image formation equipment by this invention to the ink jet printer. 

[Drawing 21 It is the sectional view which carried out extract expansion of the principal part of 

the example shown in drawing 1 , and a clausilium condition is expressed. 

[Drawing 31 It is an expanded sectional view showing the structure of the closing motion valve 

in the example shown in drawing 1 and drawing 2 . 

[Drawing 4] It is a sectional view corresponding to drawing 2 in the shift process between a 
clausilium condition and a valve-opening condition, and expresses that only a free passage way 
closing motion valve is in a valve-opening condition. 

[Drawing 51 It is a sectional view corresponding to drawing 2 in a clausilium condition. 
[Drawing 6] It is a sectional view corresponding to drawing 2 in other examples of this 
invention, and a clausiliimi condition is expressed. 

[Drawing 7] It is a sectional view corresponding to drawing 6 in the shift process between a 
clausilium condition and a valve-opening condition, and expresses that only a free passage way 
closing motion valve is in a valve-opening condition. 

[Drawing 81 It is a sectional view corresponding to drawing 6 in a clausilium condition. 
[Drawing 91 It is a conceptual diagram showing the ink supply system in another example by this 
invention. 

[Drawing 10] It is the sectional view showing an example of the structure of the conventional 
closing motion valve, and a clausilium condition is expressed. 

[Drawing 111 It is a sectional view corresponding to drawing 10 in a clausiliimi condition. 
[Description of Notations] 

1 1 Ink Cartridge 

12 Closing Motion Valve 

13 Ink Return Tubing 
MSubTank 

15 Ink 

16 Check Valve 

17 Ink Supply Pipe 

18 Buffer Tank 

19 1st Tube Pump 

20 Ink Feeding-and-Discarding Tubing 

21 Air Feeding-and-Discarding Tubing 

22 Closing Motion Valve 

23 Ink Jet Head 

24 Delivery 

25 Ink Way 

26 Common Ink Room 

27 1st Ink Circulation Supply Pipe 

28 2nd Ink Circulation Supply Pipe 

29 30 Closing motion valve 

31 Valve Sheet Member 

32 Valve Element 
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33 Covering Member 

34 Stop Flange 

35 Plunger 

36 Stopper Ring 

37 1st Compression Coil Spring 

38 Actuation Plate 

39 Narrow Diameter Portion 

40 Receptacle Sleeve 

41 Flange 

42 Step 

43 2nd Compression Coil Spring 

44 Cam Shaft 

45 46 Plate cam 

47 Delivery Side 

48 Ink Acceptance Member 

49 Ink Recovery Tubing 

50 2nd Tube Pump 

51 Check Valve 

52 Filter 

53 Rota 

54 Roller 

55-57 Movable tube receptacle 

58 3rd Tube Pump 

59 Rota 

60 Check Valve 



[Translation done.] 



